Hemodynamic and histological effects of traumatic brain injury in eNOS-deficient mice.
Microvascular dysfunction in the brain, characterized by vasoconstriction, vascular occlusion, and disruption of the blood brain barrier, may adversely affect outcome following traumatic brain injury (TBI). Because of its vasodilating and antiaggregative properties, nitric oxide (NO) produced by nitric oxide synthase in the endothelium (eNOS) is a key regulator of vascular homeostasis. The objective of the present study was to evaluate the role of eNOS in vascular disturbances and histological outcome in the brain following TBI. Cortical blood flow ([(14)C]-iodoantipyrine technique), number of perfused capillaries (FITC-dextran technique), brain water content (wet vs. dry weight), and the transfer constant (K(i)) for [(51)Cr]-EDTA, reflecting permeability, were analyzed 3 h and 24 h after a controlled cortical impact injury (CCI) in eNOS-deficient (eNOS-KO) and wild-type (WT) mice. Cortical contusion volume and cell count in the hippocampus were evaluated 3 weeks after injury. Blood flow in the injured cortex decreased in both groups following trauma. There were no significant differences between the groups at 3 h, but blood flow was lower in eNOS-KO mice than in WT mice 24 h after trauma. Brain water content was higher in the WT mice than in eNOS-KO mice at 24 h. Number of perfused capillaries, K(i), and histological outcome were similar in both groups. We conclude that eNOS is important for maintenance of cerebral blood flow after trauma and that eNOS promotes edema formation by mechanisms other than increased permeability. The vascular effects of eNOS do not, however, influence histological outcome.